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B 1979 ro,n;y M. rem1 - MaHH nncaJI, qTO HnJil>c Bop eHyw:m1 
ueJIOMY IIOROJieHHIO <pll3llROB-TeopeTHROB, qTo pa6oTa no o6ocHOBa

HIUO HBaHTOBOii MexaHHRll yme npoBe,n;eHa IlJITl>,D;eCJIT JieT Ha3a,n; [l]. 
B o,n;Hoil: 113 CBOllX nocJie,n;H11x pa6oT P. «l>eil:HMaH rrpH3HaeTCJI :" •••• m,t 

6Cezaa cma.!lnUeae.MC51, C 60.!l'bWU.MU mpyauoCm!/,.MU, n'btmll!/,C'b · no-

1(,51,ffi'b Mup manu.M, nanu.M ua.M ezo npeacmae.;t51,em neaumoeaR .Ate

xauuna. llo npaiiueii Mepe, .Jmo omuocumcR no Mue, man nan R 

yJ1Ce Ue uacmO.!l'bnO .MO.!lOa, 't/,m06'bt ymeepJ1Caam1>, 't/,mO .Jmom Ma

mepua.!l .MU€ O't/,€6Uaeu." [2] 
TioRa3aTeJihHO TamKe MHeHlle .D:m. BeJIJia ( aBTOpa 3HaMeHllThIX He

paBeHCTB Bemrn B RBaHTOBOii MexaH11Re [3]): " Hou'l},en'l},U!/, "u3.Mepe

uu51," uacmo.!l1>no myMauua, 't/,mo ee noRe.!leuue e <fiu3u't/,ecnoi1 meo

puu ua Cll.AtO.M <fiyuaa.Meuma.!l'bUO.M, ypoeue npeacmaB.!lRemcR 6€C'b.Mll 

ueoJ1Cuaau1t'bt.M. Bo3.At0JICUO, Meuee yaue.!lRem mo o6cmoRme.!l'b

cmeo, 't/,mo .Mame.Mamunu, a.;t51, nomop1>tx uyJ1C1t'bt .!lUW'b npocm1>te 

ancuo.M'bt 06 061,enmax, ue onpeae.!le1tu1>tx uunanu.M apyzu.M cnoco-

60.M, ona3a.;tuc1> e cocmoRuuu uanucamb .Atuozo pa6om no neaumo

eoii meopuu U3.Atepeuuii, pa6om, nomop1>te <fiu3unu - .Jncnepu.1teu

mamop1>t 't/,Umam1> ue CO't/,.!lU uyJ1C1t'bt.1t." [4] 
B JlllTepaType OilHCaHO MHoro MhICJieHHhIX 3RCnepIIMeHTOB, IIO

JICHJIIOIU:llX OTJill<rne RBaHTOBhIX JIBJieHllil: OT RJiaCcHqeCRHX ( 3RCIIe

pllMeHT reil:3eH6epra C MHRpOCROIIOM, rrapa,n;ORC O rupe,n;HrepOBCROM 

ROTe, rrapa.n;oRc 8il:HrnTeil:Ha - Tio,n;oJihCRoro - Po3eua H ,n;p.). IlpH 

3TOM Bcer,n;a rro,n;qepRllBaeTCJI YHllBepcaJihHOCTI, BhIBO,ll;OB, IIOJiyqaeMhIX 

113 3Toro pacCMOTpeHHJI, llX He3aBllCllMOCTI, OT ROHRpeTHOii "arrrrapa

TypHoii." peaJIH3au11n rrpoue,n;yphl ll3MepeHllJI. 

Y q11TaTeJIJI MOffieT B03HllRHYTh BOIIpoc - HeJih3JI JIH 3Tll YHll

BepcaJihHhle 3aROHOMepHOCTll ccpopMyJillpOBaTh B 6oJiee o6ru:eM BII,n;e, 

He o6paru:aJICh R II3JIIIIlIHe ROHRpeTHOil: <pII3llqeCRoil: CIITyau11H? B 
qacTHOCTII, HeJih3JI JIII 061>JICHllTI, pa3pyrneHIIe IIHTepcpepeHUHOHHOH 

HapTllHhI B MhICJieHHOM 3RcrrepIIMeHTe «I>eil:HMaHa C 3JieRTpOHaMll, rrpo

XOMIU:IIMII qepe3 ,rnpau [5], IIOJih3YJICl> ypaBneuneM Illpe.n;Hnrepa? 

OTBeT ua 3TOT Borrpoc OTpIIuaTeJihHblii --ypaBneu11e Illpe,n;Hnrepa ne 

OIIIIChIBaeT pa3pyrnenIIe IIHTepcpepenu11ounoil: RapTIIHhI. 8TOT cpaRT 

cocTaBJIJieT qacTl>, H c Harneil: ToqRII 3peHIIJI - na1160Jiee cyru:ecTBen

uy10, rrpo6JieMhI pe,n;yRUIIII BOJIHOBoro rraReTa B 1rnaHTOBOii MexaHHRe 



[6]. TeM He MeHee He Tpy,n;Ho npn,n;yMaTb cpopMaJibHhlfi npneM, no3BO

JIJIIOIIJlli1 onncaTb np,onecc pa3pyrneHnII IIHTepcpepeHnnn. 

Xoporno ll3BeCTHO, 'ITO IrnaHTOBaJI CIICTeMa, HaXO,n;JIIIJaJICJI B •m

CTOM COCTOIIHIIII, xapaRTepn3y10m;eMCJI MaTpnneil: nJIOTHOCTII p II rro-

3TOMY 06Jia,n;a10m;aJI JillIIlb HHTepcpepnpy10m;IIMll aJibTepHaTHBaMH, rre

pexo,ZJ;IIT B CMeIIIaHHOe COCTOJIHIIe IIOCJie orrepaD,IIII B3IITIIJI CJie,n;a no 

'!aCTll CBOHX llH,ZJ;eRCOB a 

p ---t p' = Tr oP• 

::ha nporpaMMa, o,n;HaRo, cpa3y llie HaTaJIRIIBaeTcII Ha CJie,n;y10m;ne 

"no)(BO,ZJ;Hhle RaMHH". 

1. OnepaIJ.HII B3IITIIII cJie,n;a caMa no ce6e em;e He rapaHTIIpyeT pa3-

pyrneH11e IIHTepcpepeHIJ,IIOHHOfi RapTIIHhl, C03,ZJ;aBaeMoi1 3JieRTpo

HaMII Ha nJiaCTIIHe. Ha rrepBhlH B3rJIII,ZJ; OHa Boo6m;e He HMeeT OT

HOIIIeHIIII R o6cylli,n;aeMOH npo6JieMe. )leil:CTBIITeJibHO, cor.11aCHO 

paccylli,n;eHHIIM P. <I>eil:HMaHa [5], Heo6xo,n;IIMhlM n ,ZJ;OCTaTO'IHhlM 

ycJIOBIIeM pa3pyrneHHJI IIHTepcpepeHIJ,IIII HBJIIIffTCII <,:Jie,n;yrom;nil: 

RpII1;epIIil:, BhlTeRaIOIIJIIH II3 COOTHOIIIeHIIJI Heorrpe,n;eJieHHOCTei1 

- II3MepnTeJibHOe ycTpofiCTBO ,ZJ;OJI}KHO no3BOJIHTb orrpe,n;eJIIITh, 

RaRaJI ll3 RBaHTOBhlX aJibTepHaTHB peaJIII30BaJiaCb. 

2. HeB03MO.lRHO o6oil:TII CTOpOHOil: rrpo6JieMhl II 6oJiee npIIHIJ,IIIIII

aJibHoro xapaRTepa. HanpnMep, no'IeMy ypaBHeHne Illpe,n;IIH

repa, 6y,ZJ;y'III, RaR 3TO npIIHHTO C'IIITaTb, H~H6oJiee cpyH,n;aMeH

TaJibHhlM ypaBHeHIIeM RBaHTOBOfi TeopnII,, He onHChlBaeT npo

IJ,ecc ll3MepeHIIII, B TO BpeMII, RaR MeHee TO'IHOe orrncaHIIe c 

nOMOIIJbIO pe,n;ynIIpOBaHHOH MaTpIID,hl nJIOTHOCTII, MO.lReT cnpa

BllTbCJI C 3TOi1 3a,n;aqei1? 

B RBaHTOBOfi MexaHIIRe, RaR II3BeCTHO, MO}KHO noJib30BaTbCH JIII6o 

ypaBHeHHeM Illpe,n;HHrepa, Jin6o ypaBHeHIIeM cpoH Heil:MaHa ,n;JIII Ma

TpIID,hl nJIOTHOCTll, ROTOpoe COOTBeTCTByeT ,n;a.me 6oJiee o6m;eMy cJiy-

1:JaIO, TaR RaR onIIChlBaeT 3BOJIIOI(HIO He TOJibRO 'IHCThlX, _HO H CMeruan

HhlX COCTOHHIIH. IlocROJibRY MaTpnna nJIOTHOCTII co,n;eplliIIT B HBHOM 

BII,n;e HeRoTopoe pacnpe,n;eJienne BepoHTHOCTeil:,. oHa xapaRTepII3JeT 

,2 

COCTOJIHHe He OT,ZJ;eJibHOH RBaHTOBOfi CHCTeMhl, a cpa3y IJ,eJioro HX Ha-

6opa (ancaM6JIH). BoJIHOBYIO cpyHRIJ,HIO IIJIII, 'ITO 3RBIIBaJieHTHO, Ma

TpIIIJ.Y nJIOTHOCTII ,ZJ;JIJI 'IIICThlX COCTOHHHfi, Mhl 6y,n;eM OTHOCHTh, cne,n;yII 

"RorreHrareHCROH HHTeprrpeTaIJ,IIII" [7,8], R o,n;nofi n TOfi }Ke RBaHTO

BOfi CHCTeMe. B ,n;aJibHefirneM 3Ta II.HTeprrpeTaIJ,IIJI 6y,n;eT yrroMHHaTbCJI 

RaR IIH,ZJ;IIBH,n;yaJibHOe orrncanIIe. 

Cym;eCTByeT II ,n;pyraH TOqRa 3peHHII, cornacno ROTOpofi BOJIHOBaJI 

cpynRIJ,IIII TamRe xapa1nepn3yeT cocTOHHIIe cpa3y nenoro aHcaM6JIII 

O,ZJ;HIJaROBO rrpnroTOBJICHHhlX RBaHTOBbIX CHCTeM [9,10]. )lncRyccnn 

Ha 3TY TeMy rrpo.n:onmaIOTCII u no ceii ,n:eHb (cM., Harrpm1ep, [11]). 
B o,n:Hoii II3 IIOCJie,n:yIOIIJHX pa6oT Mb! o6cy,n:nM, IIO'IeMy 3TO pa3JIH

'!He B lIHTeprrpeTaIJ,JIHX· RBaHTOBOH MexaHJIRII He CTOJib cymecTBeIJHO, 

RaR 3TO rrpIIHJITO c•mTaTb. Mhl IIORameM, 'ITO CTaTIICTJI'IeCROe OIIII

camre RBaHTOBOH ClICTeMhl Bcer,n:a MO}KHO 3aMeHJITb 3RBIIBaJieHTHhlM 

eMy lIH.lJ:lIBII,n:yaJibIIhlM orrucaHJie.M. Ilpu 3TOM .Zl:JIII .Mo,n:eJIIIpOBamrn 

OTRphlTOfi ClICTeMhl neo6xo,n:JIMO BBeCTII B ypaBnenue Illpe.n:unrepa ne

ROTOphlfi ua6op CJiy<IafiHhlX rrapaMeTpOB. foBOpH RpaTRO - BCJIROMY 

orrucaHIIIO CIICTeMhl C IIOMOIIJbIO MaTpllD,hl IIJIOTHOCTH OTBe•1aeT IIOJIHO

CTblO 3RBIIBaJieIITHOe eMy IIH.ll:IIBH,n:yaJibHOe orrncanue C IIOMOIIJblO BOJI

HOBOH cpyHRIJ,HH H Hao6opoT. Pa3yMeeTCII, BeRTOp COCTOHHHH RBaHTO

BOfi ClICTe.Mhl ORa3bIBaeTCH B o6meM CJiy<Iae 3aBIICIIIIJIIM OT HeROTOpbIX 

cJiyqafiHhlX ( Boo6rn:e rOBopn - orrepaTOpHbIX) rrponeccoB. 

)lJIII perneHHII BOIIpoca O CBH3H Melli,n:y pe,n;ynnpoBaIII!hlM OIIH

canneM n cooTnornenneM neorrpe,n:ene1111ocTefi, ccpop111ym1p0Bannoro 

Bhlllle, 6oJiee y,n:o6Ho BOCIIOJib30BaTbCJI IIH.Zl:HBH,n:yaJibHOfi cpopMoJ:! OIIlI

caHIIJI. B 3TOM cJiyqae ropa3,n:o Jier<re .n:ora,n:aTbCH, HaRnM o6pa3oM, 

II.Men B cBoeM pacrropnmennn na6op cJiy<IafiHhlX rrapaMeTpoB, rrpe

BpaTIITh nHTepcpepnpymmue aJibTepuaTHBhl B 11en11Tepcpepnpy1omne, 

JICII0Jib3JH HMeHH0 C00THOllleHne ueorrpe,n:eJieHHOCTefi. 

)lefiCTBHTeJibHO, rrycTb HMeeTCJI BeRT0p C0CTOHHllJI 11/) >, npe.n:

CTaBJIJIIOIIJHfi co6ofi cyMMY He!WTOphlX IUITepcpepnpyIOIIJIIX .n:pyr c 

,n:pyroM aJibTepuanrn Iv\ > 

11/i >= I: Cj 11/ij > , 
j 

r.n:e 11/ii > - co6cTBemme BeRTOpbI 3pMHTOBCRoro orrepaTopa ua6mo-
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.n:aeMoit A 
A1¢i >= ail1Pi ;:> • 

.JJ:o Toro, HaH rrpoBe,n:eno II3Mepenne, na6mo,n:aTemo neII3BecTno· Toq

noe.HoJJIIqecTB0 qaCTlII.l, naxo.ZUIII.{lIXCR B C0CT0RHlilI 1¢; > c neH0T0-

phlM q>lIHCIIpoBaHHhlM H0MepoM j (noRRTRO, qTQ :no Mome't' 6IJTh 0 
II.nil 1, ecJJII < ¢1¢ >= 1 ). IlocJJe lI3MepeHIIR ·IIHq>opMal{IIR o Ho

JJIIqecTBe qacTlII{ cTaH0BlITCR ,UOCTJIIHOR II, CJJe,n:oBaTeJII,H0, B ClIJJY 

C00TH0IIIeHirn Heorrpe,ueJJeHHOCTeit q>a3a - qlICJJ0 qacTlII{ [10], Tep:II

eTCR lIHq>opMal{lIR 06 0TH0CIITeJJbHhIX q>a3aX C0CTaBJJRIOIUlIX lICX0-

,UHoro B0JJH0Boro naHeTa. TaHlIM' o6pa30M lIMeeM CJJe,n:yIOIUlIR lIH

.n:ynIIpoBaHHhlil: lI3MepIITeJJhHhIM ycTpoil:CTBOM rrepexo.u 

1¢ >- L ei</>1 C; 11/,; >, 
J 

r,ue </>i - cJJyqafiHue, He rnoppeJJIIpOBaHnhle ,upyr c,upyroM qia3u 1 

< ei (<l>i-<l>i.) >= Ojk• 

B CB0IO oqepe,n:h, 3T0 nplIB0,UlIT H T0MY, qTo B BhlpameHlilI ,UJIR Ma

TplII.lhl IIJJ0TH0CTlI BCe lIHTepq>epeHI{lIOHHhle qJJeHhl IIcqe3aIOT: 

< 1¢ >< ?ff >=I:< cicz >. 11/Ji ><¢kl= I: IC;l2 l1Pi >< ¢ii• 
j,k j 

MbI M0meM _ npo,n:BHIIJTbCR II ,n:aJJee B pa3BlITHlI 3TlIX Ha,B0,n:RII.{lIX 

coo6pam_e1mil:, eCJJH o6paTHMCII I{ paCCM0TpeHlIIO MhICJJeHHoro 3HCIIe

pIIMenTa P. <I>eil:HMaHa o rrpoxom,ueHIIII 3JJeHTpona qepe3 ,n:Ba oTBep

CTIIII B 3Hpane [5]. O~epaTOp quc~a 3JJeHTp0H0B IIMeeT B 3T0M CJJyqae 

BlI,U 

N(i) = a+(x)a(x), 

r.ue a+(i), a(i) - orrepaTOphl pom,n:eHlIII lI ynIIqTOmeHIIII 3JJeHTp0H0B 

B TQqJ{e X, 

a(x) = (1/21r)312 j a(p')ei #Jjj'.· · 

13.LleCh M ,LlaJiee CKo6KM < . > o603HaqaIOT ycpe,LlHeHMe no aHcaM6JIIO Ha-

6JIIO,LleHMli. IlocKOJ!hKY BeKTOphl COCTOJIHMli, B006ll,\e roBOpJI, cnyqafiHhl, He MC

KJIIO'!eHO nOJIBJie1rne ",LlBOliHhlX" CK060K. HanpMMep, Bhlpal!WHMe <<xi¢>> 
O311aqaeT, qTO aMilJIMTY.Lla < xi¢ > ycpem!lleTcJI no HeKoTOpoMy Ha6opy cnyqali

nux napaMeTpoa. 
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I 

j 
) 

.~ /1 

) 

a+(it), a(p) - orrepaT0phl ·pom,ueHlIR lI ynuqTOmemrn B lIMIIJJJhCH0M 

rrpoCTpaHCTBe, Y.U0BJJeTB0pRIOII.{He 061rqn1IM H0MMyTal{II0HHhlM C00T

H0UieHlIRM 

[a(p'), a+(.p')J+ = o(p - p'). 
KoJJIIqecTBO 3JJeHTp0H0B, perlICTpnpyeMbIX B TQqKe x, paBH0 

< N >=<< ¢dNl¢t >>. 

3,uecb 1¢1 ·>=·T e-ifo
1
H(t')dt'l¢o > - BeHTop coCTORHHR CHCTeMhl B 

M0MCHT BpeMeHH t. 
,KBaHTOBOe COCTORH_He ClICTeMhl, C0CTORII.{eil: Bcero lI3 o,unoro 3JJeH

Tp0Ha, lIMeeT BlI.U 

1¢1 >= j dp¢(p')a+(p, t) ID> .. 

Ilpn sToM 

a(i)l1Pt >= ¢(x, t)IO > . 
CJJyqail:HoMy q>a30BOMY MHOH{IITeJJIO ei(</>i-1>2)' o6cy~aBmeMycsi ~ npe
.Uhl.UymeM IIplIMepe, Tenepb 6y.n:eT COOTBeTCTBOBaTh HOppeJIHTOp 

I'(l, 2) 
,(1,2) = (I'(l,l)I'(2,2))1/2' 

r,ue 

I'(j, k) =< 1P1la+(xj)a(ik)l¢1 >= 1),*(i;, t)¢(xk, t), 

a j n k - H0Mepa 0TBepcTnil: B 3HpaHe. BepoRTHOCTh o6HapymeHHR 

3JJeKTpona B_ T0qHe· sHpaHa x0 paBna 

< N >=< IG(o, 1)12r(1, 1) + IG(o, 2)12r(2, 2)+ 

+G*(O, 1 )G(O, 2)I'(l, 2) + G*(O, 2)G(O, l)I'(2, 1) >, 

r.ue G(O, j) =< iolT e-i J; H(l')dt' Iii > - q>ynini1rn I'pnna, orrnchl

BaIOIUaII pacrrpoci'paneHHe qacmnhl IIX ToqHn i; B ToqHy i 0 •. . . · 

·' EcJJn npe.zirr6JJomnTh, qT~ R3MepeHne npon;Bo,n:nTcn T0JJhK0 B Mo

MeHT IIpOX0H{,l.{eHlIJI qaCTRI{hl 'riepe3 0TBepcrne, TO q>JHHI{RR I'pn~a B 
. . ·. ; [ ·_ . . .. ,'', . 
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rrpe.n:n1,zzy:meM Bhlpamemrn MOmHO BhlHeCTH 3a 3HaK ycpe,nHeHnH. 8To 

me OTHOCHTCH n K BeJIH'IHHaM 

r(j,j) = j?jJ(xj, t)l2 , 

He CO]l;epxaIQHM cJiyqa:i1HhlX <pa30BhlX MHomnTeJieil:. B TO me BpeMH 

cpe,nuee 3Ha'IeHne KoppeJIHTopa < ,(j, k) > MOllieT H3MeHHThCH rro 

MO,lzyJIIO OT HJJIH ,no e,nHHHQhl B 3aBHCHMOCTH OT Toro, HaCKOJihKO TO'IHO 

rrpoBe,nennoe H3Mepenne II03BOJIHeT orrpe,neJIHTh, 'Iepe3 KaKoe H3 OT

BepcTnil: rrporneJI 3JieKTpou. 

B 3TOM MeCTe MomeT B03HHKHJTh Bonpoc - KaKHM o6pa30M B 

KBaHTOBOH MexaHnKe MomeT IIOJIJ'IHThCH He IIOJIHOe, a TOJihKO qa

. CTH'IHOe pa3pyrneune HHTepcpepeHQHOHHOii: KapTHHhl, o6ycJIOBJieHHOe 

npoQeCCOM H3MepeHHH. ,lleiiCTBHTeJihHO, KOr,na pe'Ih n,neT 06 O.ZJ;HO'Ia

CTH'IHhlX COCTOHHHHX, cornacHO 06I,1qnoii cTaTHCTH'IeCKOii HHTepnpe-

. TaQHH BOJIHOBOii <pJHKQHH, pe3JJibTaTOM H3MepeHHH MO}I{eT 6bITh O.ZJ;HO 

H3 ,nByx: Jin6o N = 0, Jin6o N = 1. IIocKOJihKY B o6onx cJiy'IaHx 

'IHCJIO qacTHQ H3BeCTHO TO'IHO, TO <pa30BI,Ie CO()TIIOIIIeHHH Melli.ZJ;Y OT

,neJibHhlMH KOMIIOHeHTaMn BOJIHOBoro rraKeTa .ZJ;OJimHhl 6n1Th IIOJIHOCTh!O 

yTepHHHhlMH. HarrpuMep, rrpu H3MepeHHH KOJIH'IeCTBa qacTHQ, naxo

M:mHXCH B cocTOHHHHX j?jJ1 > H j?jJ2 >, BOJIHOBM <pJHKQHH cncTeMhl 

l1P >= C1 l1P1 > +C2 l1P2 > 

rrepexo,nnT, corJiacno narneii HHTepnpeTaQHH, B 

l1P >= C1 ei1>i l1P1 > +C2ei,t,2 l1P2 >, 

r,ne ¢1, ¢2 - HeH3BecTHhle cJiyqafin11e, coBeprnenHo He cKoppeJinpo

Banm,ie ,npyr c ,npyroM cpa3n1, pacnpe,neJiennn1e paBHOMepno B HHTep

BaJie OT HYJIH ,no 21r. IIonHTno, 'ITO JII06n1e KoppeJIHQHH Melli,ny nep

Boii H BTOpoii KOMIIOHeHTaMn BOJIHOBOro rraKeTa B 3TOM CJIJ'Iae IIOJI

HOCTh!O HCKJIIO'IeHhl. Ilo3TOMY roBOpHTh O qacTH'IHOM pa3pyrnennn 

KorepeHTHOCTII BOJIHOBOro rraKeTa MO}I{IIO TOJihKO Tor,na, Kor,na 'IIICJIO 

qacTuQ, Haxo,nH:muxcH B cocTOHHHHX l1Pi >, H3MepneTcR rrpH6JIH
:meHHo - cJiy'Iaii ,n:ocTaTO'IHO qacTo BCTpetiaIOIQHiicH na npaKTHHe, • 

HO He npe,zzycMOTpeHHhlii: B Teopun II3MepeHHii <pOH HebrnHa ( lI3Jia

raeMoii: BO Bcex CTaH,n:apTHhlX Kypcax no KBaHTOBOii MeXaHHKe). B 
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o,nnoii 113 CJie,IzyIOIQIIX pa6oT' IIOCBHIQeHHOi1 rrpn6JinmeHHhlM HBaHTO

BhlM lI3MepeHIIHM, Mhl OCT/UIOBUCH Ha 3TOM BOlIJ)OCe IIO.ZJ;po6nee. 3,n:eCh 

JIIIIIIh OTMeTIU.I, 'ITO B 3TOM CJiyqae K03<p<pIII(IIeHThl pa3JIO}I{eHHH 6y,zzyT 

IIMeTh BU,n: JIIIHeiiHhlX HOM6unaQIIi1 IIOJIHOCTh!O CTOXaCTII3UpOBaHHhlX 

3KCIIOHeHT 

Ci(<P1,<P2,-•·) = ECJei1>k_ 
k 

IloIIJITHO, 'ITO TaHJie K03<p<pIIQUeHThl OHa3IJBaIOTCH, BOo6me rOBOpH, 

rnoppennpoBaunm.m ,npyr c ,n:pyrm.1: 

O ::; < C;c; > :s; 1. 

Terrepb Mhl no,n:orn,mr H TOMY Mecry paccylli,nenufi, r,ne neo6xo,nu

MocTh BBe,nemrn B ypaB11enue llipe,nuurepa cJiy<rnfinn1x napaMeTpOB 

CTaHOBIITCH oco6euuo 0 1reBII.ZJ;HOll. By.neM C1IJITaTh, 'ITO 3JieHTpou, 

npoxo,n:H 11epe3 OTBepcTue. He IICilhlThlBaeT B03.ZJ;ellCTBIIH co CTOpOilhl 

npu6opa: .ZJ;OIIJCTIIM, 'ITO BCH IIHtjJOpMaQIIH O COCTOHHIUI 3JieJ{Tpona 

C'IIIThlBaeTCH y:me IIOCJie ero rrpoxo:m.L(eHHR t.Jepe3 3I<paH. B 
3TOM cJiy<rne neo6xo,nm.10, nao6opoT, Bhlnecnr 1menhl f (j, k) 3a 

JHaK ycpe.n:emrn, ocTaBIIB TaM cpynHQIIII rpuna. Pa3pyrne-

nue IIHTepcpepeHQIIII Tenepb 6y,n:eT npoIICXO.ZJ;IITh npll ycpe)l;HCHHU (no 

ancaM6JIIO na6JIIO.ZJ;CIIHii:) <pJHKQI!ll rpnna. B qacTJIOCTH, CCJIII 3HCIIC

pm,IeHT II03BOJIJieT onpe,neJIHTh COBepIIICHHO O.ZJ;II03HatIHO, 11epe3 IrnKoe 

H3 oTBepcTI!ii rrpoIIIJia qacTI!Qa, TO < G*(O, l)G(O, 2) >= 0. TamIM 

o6p'a3oM, Mhl npnxo,n:uM H QeHTpaJihHoMy .ZJ;JIH nacTonmeii pa60Thl Bhl

Bo,zzy O TOM, 'ITO MaTpIItIHhle 3JICMeJIThl onepaTopa 3BOJIIOQIUI 

G(O,j) =< xolT e-i I: H(t')dt'lxi > 

HBaIITOBOll CHCTeMhl, IIO.ZJ;Bepmeuuoii B03.ZJ;CiiCTBIIIO II3Mepl!TeJibHOro npn-

6opa, .ZJ;OJimHhl 3aBHCeTb OT HeHOTOporo ua6opa CJiytiallHhlX napaMe

TpOB. 8To MomeT 031Ia'IaTh TOJihHO TO, 1ITO II raMIIJihTOHUaH, II ypa
BHeHHe illpe.L(HHrepa .ZJ;OJI}I{Hhl 6nITh MO.ZJ;H<pIIQHpOB3Hhl TaHIIM o6-

pa30M, 'IT06hl Y'IeCTh 3TY 33BIICIIMOCTh B HBIIOM Bn,n:e (pa31Meercn, 

ecm1 BepnTh B To, 'ITO ypaBueune llipemrnrepa Boo6me m.1eer ua

Hoe - JIH6o OTHOIIICHIIe u OIIIICaIIIIIO OTHpLITLIX HB~IITOBhlX CHCTeM). C 
JiaIIIell TO'IIUI 3pemrn, 3,n:ech BhlpHCOBhlBaeTCH pa3JMHaH ananorirn C 
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KJiaCCIPieCKHMH CHCTeMaMH, r.n:e y11eT OTKphlTOCTH MO}ReT 6hlTI, CMO
.n;eJIHpoBaH rrpn IIOMOll(H BBe.n:eHHR B ypaBHemrn .n:BH}ReHHR cJiytJ:ail:
HhlX BHeIIIHIIX CIIJI - rrepexo.n: OT ypaBHeHIIit Hb!OTOHa I{ ypaBHeHIIRM 
JlaHmeBeHa. 
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